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(54) TiUe: WORK-HARDENED MATERIAL FROM STAINLESS STEEL 

(54)SSfiHa>*i*: x^rVL/XjpKDAnxSHbtt 



^ (57) Abstract: A work-hardened material from a stainless steel sheet, which has a chemical composition, in mass %, that C: 0. 15 % 
^ or less, Si: 1.0 % or less, Mn: 1.0 % or less, S: 0.005 % or less, Cr: 10to20%,Ni: 0.5 % or less, Al: 0.001 to 0.05 %,and optionally, 
j*** one or more of Mo: 0.5 to 2.0 %, Cu: 0.5 to 3.0 % and Nb: 0.05 to 1.0 %, wherein A1 2 0 3 based and/or Al 2 O r MgO based inclusions 
0O having a particle diameter ^ 10 u m are dispersed in a cleanness ^ 0.06 %, and the material exhibits enhanced strength due to a 
work ferrite structure. The above work-hardened material exhibits an 0.2 % offset yield strength as high as 700 N/mm 2 or higher 
and also is excellent in bending workability, and thus can be suitably used as parts or a structural material for a household electrical 
appliance, an OA equipment and the like. 

tr* 

O < 57 > C:0.15M*%JUT,Si:1.0H*%JaT,Mn:L^ 
T,Al:0.001~0.05M*%,&SICj££Mo:0.5^ 

OXf>bX«fit?fcio Sg<10//ma)Al 2 O 3 ^St//XI*Al 2 O 3 ■ MgO&tt&&#»#ffi^0.06%-e#gfc L . flUX^x 
k. 9-f h«a»lC<feyiS^S<b$*tTl^o 700N/mm 2 Ja±C0iS^0.2%W*^*L«A^ffl(ftt]XttlZfi+l. &±itt>< 
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m m m 

5 *mw\*. mm, m-ftaumzmn. mxm^y^^^ hmm&ft&mfci, 
io nzmmmsh^ oAWe»iiw«$nt*o , ^mommit\z^ 

<D 0.2%mt!^m 500N/mm 2 Xtet£ y^J-^mM HV^m 200 ^g^t^tlT 
»«57W-A, ^-^^tUTflWa, OA Mt^iitfll, 

X^v>£-£#*ftffi(Dffi[p]T&£o B^tt^@nfeM^JS*^ttt> SUS410, 

20 SUS420J2 \Zfti£ZnZ> ^)Vr>^ b^, SUS631 \Zfti$kZtl2>%Tmmkm, 

sus304, sus3oi iz^^n^-hajomitm^—^i-i b^mommm^y 
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%fc-&fc(7x^-i' h + ^;i/x>+r-r hmmm^^>UT,m mmm 63- 

5 169330-^^), (7i7-f h+v;i/^>it< HttffiaattXtt^I/T- 

*3Sc#UfeX^>I/X#3 (#H¥ 11-302791 ^«), ^KJBEMT7x^-r h 
«Li^*APX®fb$-B:Mil*#B&bfeX^>l/Xm 2001-262282 

10 #HBS 63-169330 ^I®(7i7^ h ^-^lo^lM h)ttlilXf>V'^ 

mi*, v)v^>&^ h&<DMMz&-3x&m&m so its%£jS*.£ 
#w¥ ii-30279i -^^(Dxx>i/xii«, tk&&mvf¥&<D*:%tiimmm 

^ffl^o^^w^itt^UTffi vf^m^m \z /jn $ o /h $ & a ¥&© fc «e> > 
MnS KfrtEm^n^ x j $>mi&&mnisT%, ^hu^x^it^xte^ 

20 b*>"b, 11-302791 ^j^Tte, MnS *#&4&|fc^©1M X^JBflB* 

ftjw-rs^frw^ftsn^snTv^vi. jEM^iBj^#^$n^iBt^© Mns at 

A tfinXtt Ctttftl 6*1X^**5, J%WJEffi^©±#fc#t>T MnS U 

Mic#«$n, *»«iteitt«ittifciMR"r*. -^©^m, *m««© Mns umm 

25 MnS It, S*$n5»A^^;Wilil:iSi;TS3S:S^, 
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&m4k\z&&VTmfi)\ijL.Wi<D&-cmnT^ <$m 2001-262282-^ 

5 &V> 0 

1 to, «{b$ftibTMti$M7i A12O3 %x\z Ai 2 o 3 -M g o mzmm 

J&frftfcteu C : 0.15 Ii%^T, Si : 1.0 K»%^T, Mn : 1.0 »S%OT, 
15 S : 0.005 »fi%^T, Cr : 10-20 Ni : 0.5 St-ft%ETF, Al : 0.001- 

0.05 Wm%, mm : 5fc*«JfcF e §I*«tLTV^ 0 &^fclJftC, Mo: 
0.5~2.0Si%, Cu:0.5~3.0RI%, Nb : 0.05~1.0 M%<Z> 1 2 « 

&m®M\*. U-f X : 10p.m £TF<£> AI2O3 ^Rtf /X« Al 2 0 3 -MgO %ftWfo 
20 : 0.06 ^^1^17x7^ htftlffeO, »Mlnx*teJ:^ 

T0.2%j»7J* 500~900N/mm 2 CDiJigHlcMUTViSo 

tfttfjtoXttK^fc: MnS tt, H:ttWttK"C*oTS»ffi, ^MTJEM7^tR]fc# 

mm*m?mj:i>fc£% Mns tjs^^+usimojB^t^s. w Mns & 
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~>U Z3>£flBm£iJKH£JB-r&£, MnS V>mz MnO-Si0 2 MnOSi0 2 - 

Mns mir&m**kV2>o Ti &mtmzmm-tz>£> mftfrtEW<D*kf&*mM-e 

5 Ti mm\t. ^>f^ 5/'>aO/XMBlLWi:tfe^TS 

mW$C<D5£*k&?3i< , ffitfiflXtt^^T*^: MnS, MnOSi0 2 36, MnO- 
Si0 2 -MnS (t^^7 7^H) ^©^^©^^^W^JT SM^HI- 
^mVtz^m. Al A1 2 0 3 Al 2 0 3 -MgO ^Idfajflrf 3 tJn 

0.06%ETFT1M X : lOum ^T© Al 2 03 Al 2 0 3 -MgO ^^M^-frS £ 

Xr>i/^«S^©» iftffliniKJcoT^x^-i' hmiil*iinx®^-r§^ 

0.2%W7j£ 500~900N/mm 2 ©iSffl (If yft— 7>M^ HV TiS 200~300 <D 

0.2%»7Jlx^;i/« 250~300N/mm 2 ig^ (k>;*7 — X®£ HV T-fct 
20 130-150 UM) -C^O, S^l^^;i'S:^:^<TlHl^o 

*^h^t?«, M-fbSi^A i wm.\z&r>ifrtEm<D®.f&, tf-rx, J£gl£fOTb 

25 t^&l&^O 

C:0.15R»%£TF 

Tb'j >^7«i;fsSi^M^3&5^ WJ«o c isWA cr m£Hb 
»©^*<E3i*"ti:iB<ttt*^ft:a'a'S. c ^frsoD±RB£ 0.15 » 

fi% 0f?£b<«> 0.O8 MX) fc^tbfc. 
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Si : 1.0ftS%ETF 

lj^u 1.0 n&%*mz.z>T&mm<D si ^tnst, mftaumzm^fs: 

Si02 MnOSi0 2 ^ftW^L-^-f < 

5 Mn:1.0»»%£TF 

^--X^^-r hJ§^7GifiT£0, MnO-Si0 2 t &o Tlffitf MX-Bi^ 

^>(b$ii:^>. ^(Dfctb, Mn ^T*©JL|®£ 1.0 K*% (2?£b<teU 0.5 M 

S : 0.005 5lg%£rF 

10 fttfJ!jPX'!4^^b$ii:§ MnS, MnOSi0 2 ^SW'SigU m^ft^^ 

RS£ 0.005 St% ($?£b<te> 0.003 ®fi%) KIS^L-fco 
Cr : 10-20 W&% 

15 ?|&-r&±T 10 Cr Ltf>U 5§*J^iPtt^tt*^ 

Cr ^fif«£>_hRI£ 20 mm%\zmfeVfe 0 Cr^r*©#?£bV> 
f&fflfcJU 11-18 St»%T&&. 
Ni: 0.5«S%£*T 
^--T.-T-^-f h^^TC^T^ D , mmm<D Ni #*^£n£ i: Aci &&t& d , 

Al : 0.001-0.05 It% 

KttSitUT*3in*ns^T*o» +^-^JMm^m^#^-hT? o.ooi n 

25 Ala08*#ttW#£C, ^«E«*t»aicW*Ufc^ 

Pig £3!3£ ^Jl-C, frtE®<D*MX* 10nm OT, 0.06%&T 

fcbTMSfiE^©^RS^*B&±"rSfc8e>> Al^«®_hRg£ 0.05 

jtbfeo $f*b<«> o.oo3~o.o3 mm%<Di&m\zM<smmi&mfe?2>o 

Mo : 0.5-2.0 Stft%, Cu : 0.5~3.0Si%, Nb : 0.05—1.0 JtS% 
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-k&&m®mZ, Mo : 0.5 Ri%^±, Cu : 0.5 H»%£Lb, Nb : 0.05 StS% 
&>±-c&Bti2>a b^b. 2.0 Mo ttiTli@^fbl:<i:5^ 

F^Jnxtto^T^»< t*^^#zixhdtii5<^D, 3.0 Cu ^ 

Al MCioTYhiJ v 2 X\ZftmVfrft&mtf AI2O3 
Al 2 03'MgO 3U~?B2lif&H3P£*U ^ft^fcl^JOXTflMX : lOum WTF 
10 b<te\ 5jim OT) HMtStt, #mO©;&£&£:fr£^0Jft#**^ 

-r&fc-^ M©^!5:SbttIfcfe§7l7^ h^7^>lxX^<Z> 0.2% 
15 WtlU^Mt 250~300N/mm 2 Sft (If** — HV 7?« 130~150 fS 

Tfcs^ flpx«fcK:J:oT*Mfl:)G*H5n*. Utf»t>, 2jqi*fcjfcU 

0.2% Mil* 500~900N/mm 2 OffiBB. If V*— ^SSS HV : 200~300 (D$g 
20 «fc3£&fc<§MEiai.kfcH*JtT 15-50% (0£b<«, 20-35%) 

u->:/;i/ s-i iii0ii6T?7i7-f h#»ia»K:ingaa-&&a, 

25XT3^M£E38Ebfc«J» 1.8mm OXf>^iST?»D, flnX^x^ 
-f hmm^fe-S)., U">:7> S-2, S-3 tt, |WJU< 1.8mm fc&HJEEifli lfc7f > 
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m~C&Zo V>7)1> S-2 tt, ^>f)V S-3 fcit$SEbT^:r>1M h*##< 





C 


Si 


Mn 


S 


Cr 


Ni 


Al 


S-l 


0.068 


0.38 


0.39 


0.006 


12.4 


0.4 


<0.003 


S-2 


0.023 


0.47 


0.85 


0.004 


11.9 


0.09 


<0.003 


S-3 


0.011 


0.24 


0.89 


0.001 


11.7 


0.14 


<0.003 



io 7iH hii.llfeSr ! feo>y->y;p s-i ^;i^>im vmtfi so #:«%oii->7 p 

;i/S-2 tHt^U0.2%I*-e*5^ #W/Jn$<75:^TV^o 



* 2 : ^IMtl8tt«Hf1tiOll# 







urn* 


0.2%ffit7J 
(N/mm 2 ) 


(%) 


s-i 




L 


689 


5 


C 


805 


3 


S-2 


80%t;1/-x->1M h 
+ 20%^x^-T h 


L 


708 


11 


c 


755 


11 


S-3 


50%t;i^>im h 


L 


591 




C 


606 


12 



15 iffitfJnittrofNffifclteU V7"n«^ft (JIS Z2248 lC*f&Cfc 90 S. V l&tftt 
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wo, &mjjm\m3*?z>mm (l ^ftisnf) <D-^-vum^^ 90 *sof 

5 sg R=o.imm T%#if>:/;wcf!ina<S6£ bfc^o C #lR]fi&tfTte#-tf- 
>:/;i/©Mteffi5S#*6nfc. T «n#56£bfc*/jN$fcSH R tt, 0.2% 
W*5^««RI*©U->^;i' S-2 *t 1.5mm Tfcofc®fc**U +>->:/;i' S-l 
O.6mmiaot^!3, if>^*;i/ S-2, S-3 K:JttfcbT#rW/jN£V>K:fcffi5r*i- 









jl/h^cSg R 
(mm) 


0.1 


0.2 


0.4 


0.6 


0.8 


1.0 


1.5 


3.0 


S-l 


L 


O 


O 


O 


O 


O 


0 


O 


O 


<0.1 


C 


X 


X 


X 


X 


O 


0 


O 


O 


0.8 


S-2 


L 


0 


0 


0 


0 


O 


0 


O 


O 


<0.1 


C 


X 


X 


X 


X 


X 


X 


X 


O 


3.0 


S-3 


L 


0 


0 


0 


0 


0 


0 


0 


O 


<0.1 


C 


X 


X 


X 


X 


0 


0 


0 


O 


0.8 



fltfiraittfcR«T^fcW©HM^w*T*&8e>, si itt«b s-i 

15 £H«&»jfcfcW«bfcX'5 t >l'**m£ Al mmvrc^ H3b®iS£&#TTU- 
A-l SJKftbfc. ^r>Zf)V A-l tt, mm\zm3k-?Z> Al 0.06 
KS%T?&0& OS 4). 

EPMA &m^t£j&ftftffite 7 )V A-l ©^-«E**ra)ebfci:C5,- 
Al20s^, Al 2 0 3 -MgO ^tgftbT&D, 1*>:/;i/ S-l V>-kWk MnO-Si0 2 
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MnO-Si0 2 MnS SfcoT^fc. *)r>~7)V S-l T«« 

snfe sio 2 ^#©^«e**^ u h a-i TMW'sftfc ai 2 o 3 x- 

5 SE4:SiJM, AlKBIt^T'^V^ttfifctOWW 
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C 


Si 


Mn 


S 


Cr 


Ni 


Al 


S-l 


0.068 


0.38 


0.39 


0.006 


12.4 


0.40 


<0.003 


A-l 


0.062 


0.39 


0.27 


0.001 


12.6 


0.21 


0.006 



it>y;i/A-i, s-i^sl, c ©=^iR]tcmoT jis i3B-^ia©m-£i8Dfflu 
5i3Rtas&T o.2%w^, WTS^m-feisfr. it>7 p ;v a-i, s-i \%. uum^<om 
tt«te«&%>oTv>;fc (jft 5). ua*u iftifj6nxttJftT?tt, +>->^';i/ a-i, s-i 

S-l lc:it$feLTiJ->^';i/A-l^e^^ffinTV^c: («6). 

15 



is 5 : si urn, ai jratt#«ttttte*fcR«-r#« 













0.2%B^ 
(N/mm 2 ) 


(%) 


s-i 


Si 


MnO-Si02 ^+ 
MnO-Si02-MnS & 




L 


689 


5 


C 


805 


3 


A-l 




AI2O3 36+ 
Al203-MgO ^ 


JPX7x7-f h 


L 


691 


5 


C 


808 


3 
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m 6 : fttf joxttteRis-r si mm, ai mwtviam 









R(mm) 


0.1 


0.2 


0.4 


0.6 


0.8 


1.0 


1.5 


3.0 


S-l 


L 


O 


o 


o 


o 


O 


o 


o 


o 


<0.1 


C 


X 


X 


X 


X 


O 


o 


o 


o 


0.8 


A-l 


L 


O 


O 


O 


O 


O 


o 


o 


o 


<0.1 


C 


o 


O 


O 


o 


o 


o 


o 


o 


<0.1 



m. 7 \z&ft'M*m\stz.&m*T>v7.m* 30kg *£**mft?»»u ai 

5 Htt«X»4SiJtt«Ufc. 
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m 
m 


mm 






c 


Si 


Mn 


S 


Cr 


Ni 


Al 




A-2 




0.05 


0.47 


0.27 


0.001 


12.45 


0.23 


0.004 




A-3 


0.01 


0.54 


0.82 


0.001 


12.10 


0.20 


0.008 




A-4 


0.15 


0.62 


0.30 


0.003 


12.40 


0.24 


0.004 




A-5 


0.07 


0.54 


A O A 

0.24 


A AAO 

O.OOo 


lb. 45 


A OA 
0.20 


O.OOo 




A- 6 


O.Oo 


r\ OA 

O.o» 


0.45 


A AAO 

O.OOo 


lb.VO 


n 01 
0.21 


n c\c\A 
0.004 




A- 7 


0.01 


A O Q 
O.OO 


A O A 

0.24 


A AA1 
0.001 


Xo. 1 ( 




U.UUu 


Pin ■ 1 dd 


A- 8 


a no 
O.O^ 


A OO 


u.yo 


A AAO 
0.002 


1 ft A(\ 

lo.ffcU 


n on 


U.U1U 


1NU • \J. L ±£i 


A-9 


0.01 


0.32 


0.21 


0.003 


17.00 


0.11 


0.010 


Cu : 1.56 
Nb : 0.35 


Bl 


0.06 


0.36 


0.29 


0.003 


12.60 


0.23 


<0.001 




B-2 


0.02 


0.48 


0.78 


0.002 


16.55 


0.10 


0.090 




S-4 


si mm 


0.01 


0.40 


0.38 


0.006 


12.4 


0.32 


<0.001 








S-5 


0.02 


0.47 


0.85 


0.002 


11.9 


0.09 


<0.001 








S-6 


0.07 


0.67 


0.02 


0.008 


16.49 


0.24 


<0.001 









£-7^>l/X$^£t£J¥#- 55mm, 4@ 100mm fc«5ftb, 50mm 

5 mufi&fitvitmmu 350^x7 mmommmmzmyb^, t;i^>-»m bm& 
s-vte^mm}* 1040*0 xazmofrommmzmycistco 

20~35%£&&£'5fc:*I?itt£JP 2.3~2.8mm ©|gffl*^FB^JBEMLfeo 
4»WEa£U&;*5 : ->l'*»R* 850*CXi^^ 0 #T?jfcttU IfttCiM 
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1.8mm tdtt±^MUfe. 

•z&zmmiz'D^Tte, mmmmz^mmm 3.0mm *-e^p H m^u, mm- 
m^mx mmmm 1.8mm \zj±±w^mi,tc 0 1000*0x^^1^^ 

mmtzmmisft, 

m&m&vfro ft&W\zmVTU, EPMA -?^£E%©/£#£ll5£b, JIS 

Z0555 m%.<Djjm-cm&m*mm\s. m&m*mi£vtc%Lm~?mm2nrzm* 
mmm 1 tra*teW3SEbfc. 

^ 8 <DW&mmZfribftZ>&0\Z, Al K«7?^ffi«l*»l8«!l»UJaollPX7 
x^-f M?i«^'fbUfc^No.l~8 700N/mm 2 ^±tS5l/^;P© 0.2% 
W**wbTViSfc fcftj 6?\ tf$fc«ft*& R *« 0.1mm *itft^T* t> 

fl&#> tim No.9 v;i/7=->U--r h*T?WMMfcbTV>*;i£rt»S 0.2% w 
*J5*«V»%>0©, «/Mfttf*SB¥« B :2.5mm fcftWf ftlXttfc^U < &^TV> 
fc. >U--f h**«i;T3fiftS«lttfc b^W* No.10 Tfe, 

R 3fiH 0.6mm fc3i«Tf , ^Wt^IM hffilCkOK^ftbfcffltTH 

20 .ttiftpxtt©*#fcis»*t»*2it5^a«psn«. 

AiM?b Ai^***«^£-r*ittttNo.n fl&m^js©fc&&c 

s/u^-h*^-«E»5&t3S#b, +#&fttfiqxtt%g£&*»-3fc. ffifcaiKte 

Al*M*bfcttlftNo.l2 TWU IB*© Alfflkm* 0.09 Ii%^< &9 "T*, ft 

ifjpxttttak#snfct>o©«a*Mfc^fi%jBHcDj(E3fi«f8^bi(t. 

25 SilfcKbfclttft No.l3~15 ^«E«*«5/Uy— hJfc&fctK No.l~8 

fcftttbTflrnfeftifjipxtticfi&oT^fc. 
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1. C : 0.15 St*%£rF, Si : 1.0 Mn : 1.0 HM%&Tf, S : 0.005 

Cr : 10~20 St *%, Ni : 0.5 Sfg'/^T, Al : 0.001~0.05 St 
m%, Fe : iSWfc^OMT, 

X : 10|ini ^TCD AI2O3 ^Rtf/Xte Al 2 0 3 -MgO %lft&mtimW& : 

2. S(dMo:0.5~2.0R*%, Cu : 0.5~3.0 11%, Nb : 0.05~1.0 

1 ix« 2 ««_k£^tn*3&s 1 mmomumm. 

3. 0.2%»## 500~900N/mm 2 <D|gH(Cl^^)«^ 1 Xfct 2 IBttOtDX^b 
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